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Abstract – Introduction. The tasks performed by hospital emer-
gency departments (HED) are still an undefined area of the State 
Medical Emergency System. There are no clear regulations speci-
fying the scope of health services to be provided as part of the 
implementation of the statutory provisions on assistance in emer-
gencies, which prompted the authors to undertake their own re-
search. 
The aim of the study. Evaluation of medical procedures per-
formed in HED taking into account clinical profile of received 
patients in the range of state suddenness, determined on the basis 
of priority of patients admissions - Triage and examination of 
influence of these procedures on HED functioning. 
Materials and Methods. The retrospective analysis of the docu-
mentation of the hospital emergency department of the 5th Mili-
tary Clinical Hospital in Cracow concerning the period from 1 
January to 31 December 2017 was performed. 
Results. Medical activities in the hospital emergency department 
were dominated by diagnostic procedures performed in patients 
with low priority of admission to HED. This situation resulted, 
among others, in prolonged stay of patients in HED and increased 
workload of HED staff. 
Conclusions. Changes are necessary to clarify the tasks per-
formed by HED, taking into account the urgency of emergency 
actions resulting from the clinical condition of patients admitted 
and actions aimed at improving access to diagnostics for patients 
requiring services other than emergency actions and enabling 
comprehensive treatment in outpatient conditions. 
 
Key words - hospital emergency department, medical procedures, 
triage. 
 
Streszczenie – Wstęp. Zadania realizowane przez szpitalne 
oddziały ratunkowe (SOR) stanowią wciąż niedoprecyzowany 
obszar systemu Państwowe Ratownictwo Medyczne. Brak jest 
jednoznacznych regulacji określających zakres świadczeń 
zdrowotnych, który ma być wykonany w ramach realizacji usta-
wowych zapisów o pomocy w stanach nagłego zagrożenia 
zdrowotnego, co skłoniło autorów do podjęcia badań własnych 
 
Cel pracy. Ocena procedur medycznych wykonywanych w SOR 
z uwzględnieniem profilu klinicznego przyjmowanych pacjentów 
w zakresie nagłości stanu, określanym na podstawie priorytetu 
przyjęć pacjentów – Triage oraz zbadanie wpływu realizacji tych 
procedur na funkcjonowanie SOR. 
Materiał i metody. Dokonano analizy retrospektywnej dokumen-
tacji szpitalnego oddziału ratunkowego 5 Wojskowego Szpitala 
Klinicznego w Krakowie  dotyczącej okresu  od 1 stycznia do 31 
grudnia  2017 r. 
Wyniki. Działania medyczne  w szpitalnym oddziale ratun-
kowym były  zdominowane przez procedury diagnostyczne real-
izowane u chorych o niskim priorytecie przyjęcia do SOR. Sy-
tuacja ta skutkuje m.in. wydłużaniem pobytu pacjentów w SOR 
oraz zwiększonym  obciążeniem pracą personelu SOR. 
Wnioski. Niezbędne są zmiany w zakresie doprecyzowania zadań 
realizowanych przez SOR uwzględniające pilność działań ratun-
kowych wynikających ze stanu klinicznego przyjmowanych 
pacjentów oraz działania w kierunku poprawy dostępu do diag-
nostyki w przypadku pacjentów wymagających świadczeń innych 
niż czynności ratunkowe, a umożliwiających kompleksowe lec-
zenie w warunkach ambulatoryjnych. 
 
Słowa kluczowe – szpitalny oddział ratunkowy, procedury 
medyczne, triage. 
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I. INTRODUCTION 
 
 
ospital Emergency Departments (HED) together with 
Medical Rescue Teams (MRT) constitute units of the 
State Medical Rescue (SMR) system in Poland. Their 
tasks are specified in the Act on the State Medical Rescue, 
and more precisely in the regulation on the hospital emer-
gency department. According to the regulation, the role of 
the Emergency Medical Services is to perform initial diag-
nostics and treatment necessary to stabilize vital functions 
of patients in a state of sudden health threat.[1-4] 
Due to the lack of detailed legal regulations indicating 
the scope of health services provided in the HED, medical 
procedures reported under financial settlements of health 
care institutions with the National Health Fund can be con-
sidered as a determinant in this respect. 
For a proper analysis of the health services provided at 
HED in terms of statutory tasks, it is necessary to take into 
account the characteristics of "served" patients. According 
to the Act on SMR, a state of sudden health threat consists 
in a sudden or predicted in a short period of time appear-
ance of symptoms of health deterioration, the direct conse-
quence of which may be a serious damage to the body 
functions or loss of life, requiring immediate medical res-
cue and treatment. This generally formulated definition 
does not set strict limits for the group of patients eligible 
for HED.[1-4] 
The method adopted to maintain the priorities of admis-
sions at HED is medical segregation - Triage. This tool is 
used to determine rescue-diagnostic priority of patients 
coming to HED. [5-7] 
The aim of this work is to compare the number and scope 
of medical procedures performed in particular categories of 
Triage patients of hospital emergency department. 
The influence of number and clinical advancement of per-
formed medical procedures on organization and function-
ing of the Ward was determined. The scope of procedures 
performed in HED in reference to ICD-9 procedures was 
analyzed what enables to evaluate the realization of tasks 
defined by the act on State Medical Rescue. 
 
 
II. MATERIALS AND METHODS 
 
 
Material 
 
In the period January 1 - December 31, 2017, 24316 pa-
tients were treated in the HED of the 5th Military Clinical 
Hospital in Cracow, including 12793 men (52.61%) and 
11523 women (47.39%). The mean age was 47.97 years 
(SD=20.73). The age distribution of treated patients is pre-
sented in Figure 1. 
 
Figure 1. Percentage of age distribution of patients treated 
in the hospital emergency department 
 
The percentage distribution of individual groups divided 
according to the urgency of assistance is shown in Figure 
2. 
 
H 
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Figure 2. Percentage share of individual groups di-
vided by urgency 
 
Methods 
 
The analysis was based on electronic documentation of 
patients of the Hospital Emergency Ward from the IT sys-
tem of the 5th Military Clinical Hospital in Cracow. 
The analysis of documentation was made in terms of eval-
uation of number and range of medical procedures per-
formed in particular categories of Triage. Classification of 
procedures was accepted as NFZ. [1-4] 
 
Statistical methods 
 
The analysis of the data was carried out using R, version 
3.5.2. R Core Team: A language and environment for sta-
tisticalcomputing. R Foundation for Statistical Computing, 
Vienna, Austria. 
Comparison of values of qualitative variables was made by 
means of the chi-quadrat test, of quantitative variables by 
means of the Student's t-test, while in three and more 
groups by means of ANOVA variance analysis. After the 
detection of statistically significant differences, post-hoc 
analysis was performed with Fisher's LSD test. The analy-
sis assumed the significance level of 0.05.  
 
 
III. RESULTS 
 
 
Characteristics of the category of medical procedures per-
formed in HED 
 
The number and categories of individual medical proce-
dures performed in the HED of the 5th Military Clinical 
Hospital are presented in Table 1. 
 
Table 1. Number of performed medical procedures in par-
ticular categories of their advancement (I - VI) 
 
Category of procedure Number % p 
I 97567 37,36 
93,06 * 
II 145603 55,76 
III 12537 4,80 4,80 ** 
IV 680 0,26 0,26 ** 
V 100 0,04 0,04 ** 
VI 63 0,02 0,02 ** 
out of 4573 1,75 1,75 ** 
„*” do „**” = p<0,0001 
 
In the period under examination, 93.06% of the total num-
ber of procedures performed fell into categories I and II 
(category I-37.36% and category II-55.76%). The proce-
dures of both these categories were statistically significant 
and often performed in comparison to other categories 
(p<0.0001). 
 
Analysis of procedures in individual Triage groups 
 
In the further part of the study, the frequency of individual 
medical procedures was analysed taking into account the 
number of patients and urgency of rescue operations. The 
highest number of procedures per individual case (one pa-
tient) was performed in patients from the red group - on 
average 24.63 (SD = 13.91), whereas the lowest in the blue 
group - on average 7.07 (SD = 4.67) procedures. The re-
sults are presented in Table 2. 
 
Table 2 Average number of medical procedures in all pa-
tient groups taking into account the urgency of the emer-
gency response 
 
Medical 
procedure 
urgency 
groups 
1
 –
 r
ed
 
2
 –
 o
r-
a
n
g
e 
3
 –
 y
el
lo
w
 
4
 –
 g
re
en
 
5
 –
 b
lu
e 
Number of 
patients 
82 413 4936 15308 1569 
average 
±SD 
number of 
procedures 
24,6 
3±13,91 1/ 
18,2 
±10,26 2/ 
15,39 
±8,77 3/ 
9,94 
±6,86 4/ 
7,0 
7±4,67 
1/ to 2/ = p<0,001 (ANOVA + results of the analysis post-hoc (test 
LSD Fishera) 
3/ to 4/ = p<0,001 (ANOVA + results of the analysis post-hoc (test 
LSD Fishera) 
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The data provided show that the higher the urgency of the 
aid, the more medical procedures were required. The num-
ber of individual groups of urgency is characteristic. It is 
also important to note that significant statistical differences 
in the average number of procedures per patient were ob-
served between adjacent urgency groups (segregation 
groups), i.e. between red and orange, yellow and green. 
 
Separation group and number of procedures from each 
category 
 
The number of procedures of particular categories related 
to the segregation group (urgency group) is presented in 
Table 3. 
 
Table 3. The number of procedures of each category in 
relation to the aid urgency group 
 
Categories 
 of 
procedures 
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* ANOVA + results of the analysis post-hoc (test LSD Fishera) 
 
The data presented in Table 3 show that the more urgent 
the assistance provided to the patient, the more the number 
of medical procedures to be performed on a given patient 
increased (taking into account categories II-VI). For exam-
ple, the procedures from category I in the "red" group were 
performed: equally frequent, in category II: 1.26 times 
more often, in category III : 2 times more often, V : 24 
times more often. 
 
Time spent in HED and segregation groups and number of 
procedures performed 
 
The times of patients' stay in HED in particular segregation 
groups are presented in Figure 3. 
 
 
Figure 3. Differences in the duration of patients' stay in 
HED in particular segregation groups 
 
Statistical analysis showed that segregated groups differ 
significantly (p<0.05) in time of stay in the HED. The 
longest mean time of stay in the HED was shown by pa-
tients qualified to the "yellow" segregation group. Count-
ing from this group, the average time of stay in the hospital 
emergency ward decreased (shortened) as the urgency of 
the aid was observed (shorter time of the orange group and 
even shorter time of the "red" group). The reduction in the 
duration of patients' stay also concerned the "green" group 
and the "blue" influenza group. (Figure 3). 
 
Table 4. Number of procedures performed and duration of 
patient's stay in HED 
 
The features 
examined 
Pearson's corre-
lation 
coefficient 
p 
Direction of 
relationship 
Power of 
dependence 
number of 
procedures 
performed vs. 
time of patient's 
stay in the 
hospital 
emergency 
department 
0,037 
p
<
0
,0
0
1
 
plus very poor 
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Table 5. Correlation of patient stay in HED with categories 
of procedures 
 
Categories 
of 
procedures 
Correlation with time of stay 
Pearson's 
correlation 
coefficient 
p * 
Direction 
of 
relationship 
Power of 
dependence 
I 0,005 p=0,496 --- --- 
II 0,042 p=0,0018 plus very poor 
III 0,04 p=0,0011 plus very poor 
IV 0,006 p=0,41 --- --- 
V 0,006 p=0,395 --- --- 
out of -0,001 p=0,845 --- --- 
Poza kat. -0,001 p=0,94 --- --- 
 
The analysis shows that the time of stay in the emergency 
department correlates statistically significantly and posi-
tively with the number of procedures performed, but only 
in selected categories, i.e. categories II and III (p<0.05) 
(Table 4). The calculations performed indicate that the 
longer patients were staying in the hospital emergency 
department, the more procedures of category II and III 
required to be performed. However, the described depend-
ence is statistically weak (weak strength of the relation-
ship), which may mean that exceptions to the above rule 
were quite frequent e.g. patients from the blue group, who 
had to wait for a long time for several easy procedures. On 
the other hand, patients from the red group, after quick 
diagnosis and stabilization of the condition, could be trans-
ferred to the target ward (Table 5). 
 
Participation of individual HED personnel groups in the 
implementation of procedures 
 
An attempt was also made to assess the degree of participa-
tion of particular professional groups of medical workers 
working in the HED in the procedures performed in that 
department. The following division of medical workers 
was adopted (paramedics/surgeons HED (R/P), doctors 
HED (L), specialists of other wards (S), diagnoses (D), 
other staff - auxiliary (I)). 
The groups differ significantly in the number of procedures 
performed in each category ( p<0.05):  
 the higher the category of Triage (more urgent help) the 
more procedures performed by rescuers / nurses, diag-
nosticians (D) and HED doctors (L), 
 the number of procedures performed by HED (L) physi-
cians is significantly higher in the red group than in 
the green group, where it is significantly higher than in 
the orange, yellow and blue group, and moreover, in 
the yellow group it is significantly higher than in the 
blue group. 
The level of engagement of rescuers and nurses increases 
with Triage priority while engagement of physicians is 
comparable in lower priorities and significantly increases 
in red priority. 
The number of performed S procedures is significantly 
higher in the red group than in the green group where it is 
significantly higher than in the orange, yellow and blue 
and moreover in the orange group it is significantly higher 
than in the blue one ( Figure 4). 
 
 
Figure 4. Involvement of HED personnel in the implemen-
tation of procedures in the various urgency groups 
 
 
III. DISCUSSION 
 
 
In 2017, 24 316 patients were treated in the HED of the 
5th Military Clinical Hospital in Cracow. Similar numbers 
of treated patients are also presented by other centres, e.g. 
in the Netherlands, Saudi Arabia or Australia [8,9,10]. 
However, in some centres the number of patients treated in 
hospital emergency wards exceeds the results presented by 
40% [11]. 
Too many patients not eligible for this form of medical 
aid are a problem in many countries [12, 13]. Too high 
burden of hospital emergency wards may result from lim-
ited access to medical services offered in basic health care, 
e.g. in Australia [10] or Poland. It is stressed that as much 
as 76% of patients referred by Polish physicians of primary 
care to hospital emergency wards do not require hospitali-
sation in other hospital wards and after initial diagnostics 
and supplies were discharged home from the HED [14]. 
The proof of this thesis is our research, in which the 
largest group of patients were low priority patients, that is 
qualified to 4 - green category of Triage based on ESI 
(62,95%). It is similar in other Polish institutions, e.g. in 
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Hospital Emergency Ward of University Hospital in Cra-
cow, where 17,9% of patients were qualified to ESI 3 cate-
gory and 73,1% of patients were qualified to ESI 4 catego-
ry [11]. On the other hand, Vegting et al. found that 42% 
of patients belonged to the yellow group and only 35% of 
patients belonged to the green flu [15], whereas in hospi-
tals where ESI was used, the ESI 3 category constituted 
44% of patients and ESI 4 slightly less, because 39.3% of 
patients [15].  
A clear relation between the effectiveness of primary 
care work and workload of hospital emergency wards is 
convincing by the studies of Buckley et al., who showed a 
decrease in the number of admissions of low Triage cate-
gory patients (by 8.2%) due to extension of work time of 
outpatient clinics [16].  
On the other hand, Dolton and Pathania demonstrated a 
17.9% reduction in the admissions of patients in HED after 
the introduction of the extension of the working time to 7 
days a week in the district primary care clinic [17]. This 
effect was particularly visible in the group of older pa-
tients. Sharma I Inderudowo proved that easier access to 
the primary care physician e.g. in the same building as the 
emergency department reduces waiting time of patients 
from group 2 Triage by 19% [18]. Similar solutions were 
introduced in Poland at the end of 2017, which may con-
tribute in the future to shorten queues of patients waiting 
for help in Polish hospital emergency wards. However, 
Driesen et al. indicate that overcrowding of patients in 
emergency wards is also a problem in countries where 
general practitioner care functions efficiently [8]. There-
fore, the improvement in the performance (wide availabil-
ity of basic health care for patients) is not the only element 
reducing the burden of hospital emergency wards. 
Kawano et al. suggest that the excessive number of pa-
tients entering hospital emergency wards results from the 
aging of the population, which makes the increasingly el-
derly patients report to the HED and their multi-disease 
incidence requires more time and resources [19]. In our 
study the average age of patients was 47.97 years and was 
comparable to that of other authors [8, 15, 20, 21]. 
Doupe et al. are of the opinion that one of the reasons of 
excessive burden on hospital emergency wards is the fact 
that large groups of patients report to the emergency de-
partment in a situation which is not a threat to life and 
health but only because of trivial diseases or the need to 
perform diagnostic tests which do not require emergency 
procedures [22].  
In 24,316 patients analysed by us, 22,308 medical pro-
cedures were performed, the largest number of them in-
cluded laboratory tests, X-rays, ultrasounds, specialist con-
sultations, and the smallest number of procedures resulted 
from life-threatening situations.  
In one of the HED in Canada, an average of 153.4 x-ray 
and 48.5 CT tests were performed daily [23]. In Taiwan, 
11.4% of CT examinations were performed in five emer-
gency wards during one year's observation among 293,426 
non-traumatic patients [24]. In one study in the US, 17% of 
33,685 patients in HED had imaging diagnostics per-
formed [25], which was associated with significantly long-
er waiting times in HED - the average stay was 138 
minutes in patients without imaging diagnostics and 252 
minutes in patients who had it commissioned.  
Our findings show that the time of stay in the emergency 
department correlates significantly statistically and posi-
tively with the number of procedures performed, but in 
categories II and III. 
We also showed that with the increase of Triage priority 
the number of medical procedures requiring greater in-
volvement of rescue/nursing HED personnel increases. 
Our research emphasizes important role of paramedics and 
nurses in HED. The research of other authors convince that 
personnel shortages in the scope of these groups may be an 
important reason for prolonging queues waiting for help in 
hospital emergency wards and replacing these groups with 
doctors does not bring about shortening of patients' stay in 
hospital emergency department.[26-28]. 
 
 
IV. CONCLUSIONS 
 
 
 The functioning of hospital emergency wards is 
mainly based on laboratory diagnostics, review X-
ray and ultrasound examinations, specialist con-
sultations and minor procedures (wound sutur-
ing), and advanced procedures constitute a small 
range of medical actions. 
 Patients with the highest priority of assistance re-
quire the most medical procedures from the high-
est categories of advancement, however, a small 
number of severe conditions makes the advanced 
emergency procedures sporadically performed 
HED.  
 A higher number of performed medical procedures 
has an impact on prolonging the time of patient's 
hospitalization in HED.  
 Together with the increase of Triage priority the 
number of medical procedures requiring bigger 
involvement of rescue/nursing staff in HED in-
creases. Whereas the doctors' engagement is simi-
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lar in lower Triage priorities and significantly in-
creases in red priority. 
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